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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

1. (Currently amended) A computer program product, tangibly embodied on a 
machine-readable storage device, the computer program product comprising 
instructions operable to cause a data processing apparatus to perform a method, the 
method operations comprising: 

displaying a user interface in a client program, the user interface having a 
plurality of controls user interface elements , the plurality of user interface elements 
p l urality of contro l s includ i ng mu l t i p l e typ e s of contro l s, o ach contro l of tho plura li ty of 
controls having a stat e and a control data structur e structures indicating , whoro i n oach 
control data structur e corrosponds to on e control, and wh e re i n tho stato of o ach contro l 
includ e s a data state corresponding to data content of the plurality of user interface 
elements and a view state corresponding to a visual configuration of the plurality of user 
interface elements ; 

for o ach control in th e p l ural i ty of controls, storing the data state and the view 
state of at least one of the user interface elements control as a first state for the at least 
one user interface element control in th o contro l a data structure corresponding to the 
eentfol at least one user interface element : 
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receiving first user input from a user comprising a first change to the data state 

and the view state of the at least one user interface element a f i rst contro l i n tho plura li ty 

of contro l s ; 

updating the data state and the view state of the first contro l at least one user 
interface element based on the first user input; 

storing the updated data state and view state of the first contro l at least one user 
interface element as a second state for the at least one user interface element first 
control in the contro l data structure corresponding to the first user interface element 
control* 

receiving undo scope setting information associated with the at least one user 
interface element socond i nput from tho us e r compris i ng a s o cond chango to th e state 
of a s e cond control in th o plural i ty of contro l s ; 

updat i ng th e stato of the s o cond control bas o d on tho second usor i nput; 

stor i ng th e updat e d state of th e second control as a s o cond state for tho socond 
control i n tho contro l data structure corresponding to tho s o cond contro l ; 

receiving third user input from a user comprising a request to undo the first 
change to the at least one user interface element first contro l; 

determining whether the undo scope setting information indicates f i rst change 
aff e cts the data state , the view state, or both the data state and the view state of th o first 
control' 

when the undo scope setting information is determined to indicate the data state, 
performing the undo reguest by restoring only the data state of the at least one user 
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interface element to reflect dotormining wh e th e r the first chang e aff e cts th e vi e w state of 

the first control ; 

when the undo scope setting information is determined to indicate the view state, 
performing the undo request by restoring only the view state of the at least one user 
interface element f i rst contro l to reflect the first state for the f i rst contro l without aff e cting 
th e stat e of the second contro l; 

transmitt i ng th e r e stor e d stat e of th o f i rst contro l to a server; and 
when the undo scope setting information is determined to indicate both the data 
state and the view state, performing the undo operation by restoring both the data 
clearing th e stored first state for th e first control and th o stor e d s e cond and the view 
state for the at least one user interface element first contro l from th e control data 
structur e corresponding to reflect the first state control without affect i ng tho contro l data 
structur e corresponding to tho second contro l. 

2. (Currently amended) The computer program product of claim 1 , wherein the 
plurality of user interface elements mu l tiple typos of contro l s include one or more of-a 
text field elements contro l typ e, [[a]] radio button contro l typ e elements , [[a]] table 
contro l typ e elements , [[a]] tray contro l type elements , and [[a]] menu elements control 
type. 

3. (Canceled) 
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4. (Currently amended) The computer program product of claim 1 , wherein the 
op e rat i ons method further compris e comprises : 

receiving fourth user input from a user comprising a request to redo the fifst 
change to the f i rst control at least one user interface element ; and 

performing the redo request by restoring the data state and the view state of the 
f i rst control at least one user interface element to reflect the second state for th e f i rst 

5. (Currently amended) The computer program product of claim 1 , wherein the 
tJwd user input comprising the request to undo the fifst change to the at least one user 
interface element is received while input focus is not on the at least one user interface 
element first control . 

6. (Currently amended) The computer program product of claim 1 , wherein the 
undo scope setting information further indicates a second user interface element of 
plurality of user interface elements that is associated with the at least one user interface 
element, and 

the method further includes performing the undo request by restoring the a state 
of the second user interface element in addition to f i rst contro l i nclud e s restoring [[a]] 
the state of the at least one user interface element another control that shares data w i th 
th e first control . 

7. (Canceled) 
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8. (Canceled) 

9. (Currently amended) A computer program product, tangibly embodied on a 
machine-readable storage device, the computer program product comprising 
instructions operable to cause a data processing apparatus to perform op e rations a_ 
method, the method comprising: 

generating a plurality of data structures that store application data and 
associations between the application data and a plurality user interface elements 
associated with the of application controls , the user interface elements having where i n 
oaoh app li cation contro l of th e p l ural i ty of application controls has a state and a eontfei 
data structure structures indicating , whoro i n e ach control data structure corresponds to 
on o applicat i on contro l of tho p l ura li ty of applicat i on contro l s, whoroin th e stato of o ach 
application control of tho p l ural i ty of application contro l s i nc l ud e s a data state 
corresponding to data content of the user interface elements and a view state 
corresponding to a visual configuration of the user interface elements , and wherein 
nnnh application contro l of th e plural i ty of applicat i on contro l s is the user interface 
elements are rendered based on the application data; 

detecting that the data state and the view state of a first application control user 
interface element of the plurality of appl i cation contro l s user interface elements has 
changed from a f i rst prior an initial state to a fifst new state; 

d o t o rmining wh o th o r th e chango aff e cts th o data stat o of th e f i rst application 
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d e t e rmining wh e th e r the chang e affects the vi e w stat e of the first app l ication 

recording , for th e f i rst app li cation contro l , the first prior initial state of the first user 
interface element first applicat i on control in a th o correspond i ng data structure 
associated with the first user interface element ; 

updating, for th o first app li cat i on control, th e corr e spond i ng data structur e of th e 
p l urality of data structures bas e d on tho first new stat e ; 

detecting that a second app l icat i on control of th e plurality of app l ication controls 
has chang e d from a s e cond prior stat e to a second n e w stat e ; 

recording , for tho second app l ication contro l , the second prior new state of the 
first user interface element s e cond application contro l in the corr e spond i ng data 
structure associated with the first user interface element : 

updat i ng, for th e s e cond application contro l , the corresponding data structur e of 
tho plura li ty of data structur e s based on th e second n e w state; 

receiving undo scope setting information associated with the first user interface 
element; 

receiving user input from a user requesting that an undo operation be performed 
on the first user interface element app l icat i on control ; 

determining whether the undo scope setting information indicates the data state, 
the view state, or both the data state and the view state; 

when the undo scope setting information indicates the data state, performing the 
undo operation by restoring only the data state of the first application contro l user 
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interface element to the first prior initial state w i thout affecting th e stat o of th e second 

application control ; 

when the undo scope setting information indicates the view state, performing the 
undo operation by restoring only updating, for th e first application contro l , the 
corr e sponding data structur e view state of the plurality of data structures bas e d on first 
user interface element to the first prior initial state; and 

when the undo scope setting information indicates both the data state and the 
view state, restoring both the data state and the view state of transm i tting the festered - 
first user interface element to the initial pfier state of th o first app l ication control to a 
serv e r; and 

oloaring, for tho first app l ication contro l , the stor e d applicat i on data in th e 
correspond i ng data structur e of th e plurality of data structures w i thout aff e cting th e data 
structur e corr e sponding to th e s e cond a pplication contro l. 

10. (Currently amended) The computer program product of claim 9, wherein at- 
least on e data structur e of the p l ura li ty of data structures is comprise at least one data 
tree. 

11. (Currently amended) The computer program product of claim 9, wherein at- 
least on e data structur e of the plurality of data structures is are stored on a client 
device. 
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12. (Currently amended) The computer program product of claim 9, wherein the 
plurality of app li cat i on contro l s includ e user interface elements includes multiple types of 
contro l s user interface elements . 

13. (Currently amended) The computer program product of claim 9, wherein the 
associations between the application data and the plurality of app li cation controls user 
interface element are defined by metadata. 

14. (Currently amended) An apparatus comprising: 

means for displaying a user interface in a client program, the user interface 
having a plurality of contro l s user interface elements , the plurality of contro l s user 
interface elements including multip le typ o s of controls, oach contro l having a state and a 
control data structur e structures indicating , wherein e ach control data structur e 
corr e sponds to on e contro l , and wh e r ei n th e stat e of th e control i nc l ud e s a data state 
corresponding to data content of the user interface elements and a view state 
corresponding to a visual configuration of the user interface elements ; 

means for storing, in a data structure associated with a first user interface 
element of the plurality of user interface elements, the data state and the view state of 
the first user interface element as a first state for the user interface element; 

means for receiving first user input from a user comprising a first change to the 
data state and the view state of the first user interface element control in tho plura li ty of 
c o ntrol s * 
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means for updating the changed data state and view state of the first control user 
interface element based on the fifst user input; 

means for storing the updated data state and view state of the first contro l user 
interface element as a second state for the first user interface element contro l in the first 
control data structure associated with the first user interface element ; 

means for receiving undo scope setting information associated with the first user 
interface element s o oond input from th e user compris i ng a second chang e to th e stat e 
of a s e cond control ; 

moans for updat i ng th e stat o of tho s e cond control basod on tho socond us e r 

m e ans for stor i ng th e updat e d stat e of th e second contro l as a s e cond stat e for 
the s e cond contro l in a s e cond contro l data structur e ; 

means for receiving third user input from a user comprising a request to undo the 
first change to the first user interface element ; 

means for determining whether the undo scope setting information indicates first- 
ohange affects the data state , the view state, or both the data state and the view state ef 
th o first contro l; 

means fo r, when it is determined that the undo scope setting information 
indicates det e rmining wheth e r th o f i rst ohang e aff e cts the view data state , performing 
the undo reguest by restoring only the data state of the first control user interface 
element to reflect the first state ; 

means fo r, when it is determined that the undo scope setting information 
indicates the view state, performing the undo reguest by restoring only the view state of 
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the first contro l user interface element to reflect the first state for tho first contro l w i thout 

aff e cting th e stat e of th o second control ; 

means for transmitting tho restored stat e of th e f i rst contro l to a s e rv e r; and 
means fo r, when it is determined that the undo scope setting information 

indicates both the data state and the view state, performing the undo request by 

restoring both cl e ar i ng the stor e d f i rst data state for tho f i rst control and the stor e d 

second view state fef of the first user interface element control from th o first control data 

structur e corr e sponding to reflect the first state € 

control data structure correspond i ng to the second contro l. 
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